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stituted phenol ethers with a basic group in the cyclo 

. . 3,652,589 alkyl ring and with an al koxy group in m-position to said 

HmSUBSTrrUTmn^^ cydoalkyl ring, which compounds are substantially free 

Kurt Flick, J^h^S^S^^rr^ Schlect- of we .1^^°^ abOVWnCDtioncd 

hdm, near Aachen, Germany, assignors to Chemie 6 comp ^ ld8 of onular s^cture. 

Grunenrhal GjudJEL, Stolberg, Rhineland, Ger many Another object of the present invention is to provide 
No Drawing. Continuation-in-part of application Ser. No. a simple and effective process of malting such new and 
357,024, Mar. 30, 1964. This application July 27, 1967, valuable phenol ethers. 

Ser. No. 656,314 A former object of the present invention is to provide 

, tr , . m ^ •«5 I &/* CW * ... 10 pharmaceutical compositions containing, as essential ac- 

VS. CI. 260—326.5 M 23 Claims tive drug, such phenoUthers. 

• Still another object of the present invention is to pro- 

> _______ vide a method of relieving pain, of s uppres s i ng coughing, 

ABSTRACT OF THE DISCLOSURE and of producing other valuable therapeutic effects by the 

This invention relates to cydoalkanol-substituted phe- is administration to needful patients of such phenol ethers, 
nol ethers having a basic amine group in the cydoalkyl Other objects of the present invention and advan- 
cing, which are useful as analgesic drugs. tageous features thereof wfll become apparent as the de- 

scription proceeds. 
In principle, -the new and valuable phenol ethers, ac- 
The present application is a continuation-in-part of £0 the present invention, have the following For- 

copending application Ser. No. 357,024, sled Mar. 30, muU 1 
1964 and entitled "Phenol Ethers Containing Basic 
Groups and a Process of Making Same," and now aban- 
doned. 

The present invention relates to new and valuable phe- 
nol ethers containing basic groups and, mare particular- 
ly, to cycloalkanol-substimted phenol ethers having basic 
groups, to a process of making such compounds, to phar- 
maceutical compositions containing such compounds, and 
to a method of using such compounds and compositions 
therapeutically. 

Analgesic drugs are well known. Highly effective wherein: 
analgesic expounds are derived from i mo^phium, such R indicates alkyl containing 1 to 3 carbon atoms or ar- 

drug dependence. For Jhis reason numerous attempt, Sta atom to which they are at- 

have been made to produce analgesic drugs which are A0 7Z^ m a ***** *u 0 

substantially free of mese side-effects. However, none of 40 fonn nng or the pyrrohdine 

^osTef d"for^^ -J. Pharma- h ^^^ " "t^TT 

coL M voHTpaS 195 to 2W ? S fift mc^anf* ' t0 ^ * 

(abstracted in -Chemical Abstracts" voL 42, page 983 45 „ ^^L^^J^ m u n i «r 2. 
(1948); see also: Lee et al -Jubilee Volume EmU BarelT « represents me numerals 0, 1 or 2, 

pages 264 to 309, published Basel 1946, abstracted by and the phannaceutkally acceptable, substantially non- 
Lee in "Medicinal Oenustry" vol. I, page 444, published toxic acid addition salts of said phenol ethers, 
by John Wiley and Sons, Inc., New York 1951 ) a num- The compounds of Formula I, especially those in which 
er of cyclohexanol derivatives with morphine-like phar- 50 n stands for the numeral 1 and R 2 and R, represent 
macological activity, in laboratory animals among them, methyl, exhibit strong analgesic activity and are in general 
for instance, 1 • (m-methoxy -phenyl) - 2 - piperidino well tolerated. For instance the ED** Le. the analgesically 
methyl cyclohexanol-(l) designated by Foster et al as effective dose, after the administration of which 50% of 
compound number Nu-640 and its propionic acid ester. the test animals do no longer react to pain, of the hydro- 
These compounds, however, have not only a weak anal- 65 chloride of l-( m-methoxy phenyl) - 2 - dimemyl-amino 
gesic potency as stated and confirmed by Foster et at methyl dyclohexanol-d), when orally administered, is 
and also in the Lee publications but also a high toxicity 11.2 mg./kg. of mice body weight The DI** U. the dose 
so that their therapeutic index is low, Tendering the com* causing death of 50% of the test animals of said com- 
pounds therapeutically useless. pound, when orally administered, is 395.0 mg./kg. 

Slomka et al in -J. Am. Pharm. Assn., Scientific Ed3- 60 In addition to said analgesic activity, the compounds of 
tion" vol. 40, pages 47 to 51 (1951) disclose compounds Formula II possess excellent antitussive activity. For in- 
of the cyclohexane series which bear a structural relation- stance, when intravenously injected, US mg. of the above- 
ship to the morphine-type analgesics, among them 1- mentioned compound per kg. of cat's body weight inhibit 
phenyM-ecetoxy-2 - dmiemylamino methyl cyclohexane 75% of the mechanically provoked cough reflex. Said 
hydrochloride and 1 • phenyl - l-acetoxy-2-diethylamino 65 cough reflex is also inhibited by intravenous administra- 
methyl cyclohexane hydrochloride. tion of 2.5 mg. of the hydrochloride of 1- (m-methoxy 
However, these compounds as well as the unesterified phenyl )-2-pyrrolidino methyl cyclohexanol-(l) per kg. of 
1 -phenyl- 1 -hydroxy - 2 - diaHcylamino methyl cyclohexane cat's body weight to 63%, by intravenous administration 
compounds are analgesically ineffective or, respectively, of 1 mg. of the hydrochloride of l-(m-benzylaxy phenyl )- 
only slightly effective but of high toxicity: 70 2-pyrrolidino methyl cyclohexanol-(>l) per kg. of cat's body 
It is now an object of the present invention to pro- weight to 65%, and of 2 J mg. of the hydrochloride of 



vide : valuable therapeutically useful cycloaHcanol-sub- .» 1- (m-methoxy phenyl ) -2-[N-niethyl-N-( p-phenyl ethyl) 
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amino methyl] cydohexanoKl) per kg. of cat's body 
weight to 100%, respectively. 

Furthermore, it was found that some of the 2-basicaUy 
substituted. Mm-substimted phenyl) cyclo hexanoI -U) 
compounds of Formula I have a noteworthy antiphlogistic 
and antihistamine activity: Tests have also shown that 
the compounds have an analeptic and anncoryza effect 
and depress the secretion of the nasal muscosa so that they 
are useful in human therapy, for instance, in the treatment 
of bronchitis and of the common cold. 

The cycloalkane ring in compounds of Formula I, ac- 
cording to the present invention, contains two carbon 
atoms, each carrying four different substituents. This con- 
figuration causes cis-trans-isomerism. The isomers can be 
resolved into their optically active forms by methods 
known per se. The as- and trans-isomers may be separated 
from each other, for instance, by fractional distillation 
of the free bases, by recrystattization of their salts, or by 
other methods known per se. 

The new compounds of Formula I are obtained, for 
instance, by reacting a basically substituted cycloalkanone 
compound of Formula n 
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(II) 

wherein R* R, and n represent the same substituents and on 
numerals as indicated above, with a phenol ether com- 
pound of Formula HI 

OB, 
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OH) 

wherein: 

R x represents the same substituent as indicated above 
while 

X represents lithium or the group MgHal wherein Hal 
represents halogen, 

in the presence of an ether, preferably a cyclic ether, and 
hydrolyzing the intermediate thus obtained to yield the 
compound of Formula I. Said compound may then be con- 
verted into its addition salts with acids and/or into its 
esters with lower alkanoic acids or hydrogen halides. 

To esterif y said compounds of Formula I with a lower 
alkanoic acid, they are preferably reacted with halides or 
anhydrides of said acids. 

Reaction of the compounds of Formula II with the com- 
pounds of Formula HQ is preferably carried out at a tem- 
perature between —50* C and +100' C. Hydrolysis of 
the intermediates is effected by treating the reaction mix- 
ture, preferably while cooling, with water which may con- 
tain ammonium salts, or with dilute acids. 

The following examples serve to further illustrate the 
present inventon without, however, limiting the same 
thereto. The melting points and boiling points given have 
not been corrected. 

EXAMPLE 1 

Five g. of magnesium turnings are added, while stir- 
ring, to a mixture of 37.4 g. of m-bromo anJsol and 05 
160 mi of absolute tetrahydrofuran at such a rate that 
the reaction mixture boils gently due to the heat pro- 
duced by the immediately starting reaction. Thereafter, 
the reaction mixture is refluxed, while being stirred, 
until the magnesium is completely dissolved. The reao- 70 
tion mature is cooled to between 0* C and —10" C 
and a mixture of 23.25 g. of 2-dimemylamino methyl 
cyclohexanone and 45 ml. of absolute tetrahydrofuran 
is added dropwise thereto. The mixture is stirred at room 
temperature for about 4 hours and is then poured slowly, 75 
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while stirring, . into a .mixture of 25. g. of ammonium 
chloride, 50 mL of water, and 50 g. of ice. Hie layers 
formed thereby are separated and the aqueous layer is 
extracted twice with 50 ml. of ether each. The organic 
solvent layers are combined, dried over sodium sulfate, 
and the solvents are evaporated; The residue is dis- 
tilled, whereby 1 • (m-mcthoxy phenyl) - 2 - dimethyl- 
amino methyl cyclohexanol-(l) is obtained in a yield 
of 78.6% of the theoretical yield. Boiling point: 13 8- 
140* C/0.6 mm. Hg. The hydrochloride obtained from 
said base, for instance, by dissolving it in ether and 
treating the solution with dry hydrogen chloride, melts 
at 168-175* C 

The pharmacological test results given hereinabove in 
column 2 were obtained with said reaction product which 
is a mixture of the cis- and trans-isomers. 

14.7 g. of the above-mentioned hydrochloride are dis- 
solved in 150 ml. of acetic acid anhydride. The solution 
is heated under reflux for three hours. The solvent is 
then distilled off in a vacuum. The oily residue is dis- 
solved in acetone. Ether is added thereto until crys- 
tallization sets in. The mixture is allowed to stand and 
the crystals are filtered off. Thereby the hydrochloride of 
1 - (m-methoxy phenyl) - 1 - acetoxy - 2 - dimethyl- 
amino methyl cyclohexane, melting at 150-155 • C„ is 
obtained. 

By using the same amount of propionic acid anhydride 
and proceeding in the same manner as described above, 
the hydrochloride of 1 - (m-methoxy phenyl) - 1 - pro- 
pionoxy - 2 - dimemylamino methyl cyclohexane of the 
melting point 198-199* C. is obtained. 

EXAMPLE 2 

Separation of the trans- and cis-isomers 

500 g. of the hydrochloride of l-<m-methoxy phenyl)- 
dimemylamino methyl cyclohexanol-O), Le. of the mix- 
ture of me cis- and trans-form as obtained according to 
Example 1 are heated under reflux with a mixture of 2,500 
ml. o! anhydrous dioxane and 25 cc. of water for one 
hour while stirring. The resulting solution is filtered 
while still hot. The filter residue is again heated under 
reflux with 1,250 ml of anhydrous dioxane and filtered 
while hot The filter residue obtained thereby is dried 
until the dioxane is completely removed therefrom. About 
300 g. of the hydrochloride of the pure trans-form, Le. 
of the racemic 1(e) • (m-methoxy phenyl) - 2(e) - di- 
methylamino methyl cyclohexane- l(a)«ol, are obtained 
thereby. Melting point: 180-181* C 

The dioxane filtrate yields, on cooling, about 200 g. 
of white crystals of the melting point 163-165* C. These 
crystals are a mixture of about 20% to 30% of the cis- 
isomer and about 70% to 80% of the trans-isomer. This 
mixture cannot be further separated by boiling with 
dioxane. 

The hydrochloride of the pure cis-form, i.e. of the 
racemic 1(e) - (m-methoxy phenyl) - 2(a) - dimethyl- 
amino methyl cyclohexane- 1 (a )-ol is obtained from said 
mixture by finely pulverizing said 200 g. in a mortar and 
stirring it with 2000 mL of dichloro methane at room 
temperature for one hour. Thereby, the cis-isomer is 
not dissolved. After filtering the solution and recrystalliz- 
ing the filter residue by dissolving it in methanol and 
adding ether thereto until crystallization sets in, the re- 
sulting purified cis-isomer has a melting point of 200- 
20K C. 

The dichloro methane filtrate yields, on evaporation, 
a residue which consists of the substantially pure trans- 
isomer. 

EXAMPLE 3 

Resolving the transi-somer into its optically active forms 

50 g. of the hydrochloride, of the racemic 1(e) - (m- 
methoxy phenyl) - 2(e) - dimethylaminomethyl cyclo- 
hexane - 1(a) - ol are dissolved in 200 ml. of water. Solid 
sodium carbonate is added thereto until the solution is 
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of strongly Talkaline Traction. The alkaline solution is 
repeatedly extracted •« with ether, the ether extracts - are . 
combined and dried over sodium sulfate. On distilling 
off tiie ether, the racemic 3<e) : - (m-methoxy phenyl)- 
2(e)-dimethylamino methyl cyclohexane- 1(a) -ol is 6b- 5 
tained in the form of an oil boiling at 106-110* C70.01 

mm. Hg- 

27 g. of said racemic base are dissolved in 100 mL of 
acetic acid , ethyl ester and the solution is heated under 
reflux, A solution of 40 g. of dibenzoyl-D-tartaric acid in 10 
200 mL of acetic add ethyl ester is added drop by drop 
thereto. The mixture , is heated /of two hours. On cooling, 
63 , g. of the dibenzoyl-p^tartaric. acid salt of racemic 
l(e)-(m-methoxy phenyl) -2(e)Hiimetbylamino methyl 
cyclohexane-1 ( a) -ol are obtained. ' 15 

5 g. of said salt are treated under reflux with 50 ml. of 
acetic acid ethyl ester for 10 minutes. The hot mixture 
is Altered. 2.0 g. to 2.2 g. remain as undissolved filter resi- 
due. They are recrystallized by dissolving in isopropanol 
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Boning point: 125? G/0.003 mm. Hg. Its hydrochloride 
melts at 177-181* C. 

In the same manner there are obtained, by reacting na- 
me thoxy phenyl m ygnr«inm bromide with the appropriate, 
basic ketones, the following compounds: 
■EXAMPLE 6 
l-(m-methoxy phenyl) -2-morpholino methyl cyclo- 
hexanoHl); boiling point: 182*183* C./0.02 mm. Hg; 
yield: 43.7%; melting point of the hydrochloride: 231- 
233* C. 

EXAMPLE 7 

l-(m-methoxy phenyl )-2-pyrrolidino methyl cyclohex- 
anol-(l); boiling point: 145-147* C./0.15 mm. Hg; 
yield: 55.5%; melting point of the hydrochloride: 
174-178* C. 

EXAMPLE 8 
(m - methoxy phenyl) - 2 - IN - methyl - N - (0- 



and adding ether thereto untQ crystallization sets in, and 20 phenyl ethyl) amino methyl ] cy clohexanol- ( 1 ) ; boiling 
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represent the pure dibenzoyl-D-tartaric acid salt of 
(— ) - 1(e) - (m-metboxy. phenyl) -2(e)-dimethylamino 
methyl cyclohexane-1 (a)-ol of the melting point 132-134* 
C; optical rotation laj**=^--76.2 0 (i^?6%v,eth2mol)^ . 

On cooling the acetic acid ethyl ester solution, 2.4 g. 
of the dlberizoyl-l>tartaric acid salt of <+)-l(e)-(m- 
methoxy phenyl) - 2(e) - dimethylamino methyl cyclo- 
hexane-1 (a )-ol are obtained. They are recrystallized from 
acetic acid ethyl ester. Melting point: 111-114* C; 
optical rotation [a]»*=*-53* (in 96% ethanol). 

The hydrochlorid<^6f the "optically active bases are ob- 
tained from said optically acuve "dibenzoyl-D-tartaric acid 
salts in the following manner: 

2 g. of dibenzoyl-D-tartaric acid salt are dissolved in 
a mixture of 20 ml. of water and 20 ml. of methanol. An 35 
excess of a 20%' aqueous sodium hydroxide solution is 
added thereto. The mixture is repeatedly extracted with 
ether. The combined ether extracts are dried over sodium 
sulfate. The ether Js then distilled off in a vacuum. The 



point: 167* C./0.006 mm. Hg; yield 56.7%. 

EXAMPLE 9 

Five g. of magnesium turnings are treated, while 
stirring, with a solution of 1 mL of ethyl bromide in 
15 ml. of absolute tetrahydrofuran. A solution of 39 J 
g. of m-bromo phenol benzyletber in 150 mL of absolute 
tetrahydrofuran is added to the warm reaction mixture at 
such a rate that the mixture boils gently. After refluxing 
30 for one further hour, the mixture is chilled to 0* C to 
— 10* C A solution of 23.3 g. of 2-dimethylamino methyl 
cyciohexanone In 45 mL of absolute tetrahydrofuran is 
added drop by drop thereto, while stirring. Hie reaction 
mixture is then stirred at room temperature for four 
more hours and is slowly poured into a stirred mixture 
of 25 g. of ammonium chloride, 50 mL of water, and 50 
g. of ice. The layers formed thereby are separated and 
the aqueous layer b extracted twice with 50 mL portions 
of ether. The combined organic solvent layers are dried 



resulting residue is dissolved in acetone and is carefully 40 over sodium sulfate and the solvents are evaporated. 



neutralized by the addition of an ethanol solution of 
hydrogen chloride while cooling with ice. On addition of 
ether, the hydrochlorides precipitate in the form of hygro- 
scopic crystals. After drying in a vacuum, the optically 
active crystals are no more hygroscopic 45 

The hydrochloride of the. . (— )-l(e)-(m-methoxy 
phenyl) -2(e) -dimethylamino methyl cyclohexane-1 (a)-ol 
has a melting point of 16*-170* C; optical rotation 
[ a ]Mt=— 28.0* (in water). 

The hydrochloride of the (+)-l(e)-(m-metboxy 60 
phenyl )-2(e) -dimethylamino methyl cyclohexane-1 (a)-ol 
has a melting point of 169-170* C; optical rotation 
[o ]aifc=+27.5* (in water). 

When mixing said two optically active hydrochlorides 
in the proportion 1 : 1, the resulting mixture corresponds in 65 
its -melting point and solubility to the racemic starting 
hydrochloride. 

. " EXAMPLE 4 
2.63 g. of the Tacemic base 1(e) -(m-methoxy phenyl)- w 
2(e)-dimethyl aminomethyl cyclohexane-1 (a)-ol obtained 
according to 'Example 3, are dissolved in 5 ml. of acetone. 
1.16 g: of maleic acid dissolved in 4 ml. of acetone are 
added thereto. On adding ether to the solution, the makic 
acid addition salt of the starting base crystallizes and is 0G 
filtered off. Its melting point is 68-70* C. 

EXAMPLE 5 

Following the procedure described in Example 1 but 
using 2.5 g. of magnesium turnings, 18.7 g. of m-bromo 70 
anisol, dissolved in 80 ml. of absolute tetrahydrofuran, 
and 12.7 g. of 2-dimethylamino methyl cycloheptanone, 
dissolved in 25 ml. of absolute tetrahydrofuran, l-(m- 
methoxy phenyl )-2-dimethylamiho methyl cycloheptanol- 
(1) is obtained in a yield of 73.8% of the thedreticalyield. 76 



On distillation, the residue yields l-(n>benzyloxy phenyl )- 
2-camethylamino methyl cyclohexanoHl), boiling at 
156-160* C./0.003 mm. Hg. Yield: 61% of the theo- 
retical yield. The hydrochloride of this compound melts 
at 141-143* C. 

By treating the hydrochloride with tnionylchloride, the 
hydrochloride of 1 - (m - benzyloxy phenyl) - 1 - chloro- 
2-dimemylamino methyl cyclohexane is obtained. It melts, 
after recrystallization from ethanol/ ether, at 150-151* C 
By proceeding in the same manner as described in 
Example 9 there are obtained by reaction of m-benzyloxy 
phenyl magnesium bromide with the appropriate basic 
ketones the following compounds: 

EXAMPLE 10 

1 - (m - benzyloxy phenyl) - 2 - dimethylamino methyl 
cycloheptanol-(l), boiling point: 167-172* C/0.004 
mm. Hg; yield: 45.3%; melting point of the hydrochlo- 
ride: 140-143* C Treatment with tnionylchloride yields 
the hydrochloride of 1 - (m - benzyloxy phenyl) - 1- 
chloro-2-dimethylamino methyl cycloheptane, melting at 
124-125* C 

EXAMPLE 11 

1 - (m - benzyloxy phenyl) - 2 - pyrrolidino methyl 
cyclohexanoHl), boiling point: 175-178* C/0.0002 
mm. Hg; yield: 27.4%; melting point of the hydrochlo- 
ride: 171-173* C. 

EXAMPLE 12 

1 - (m - benzyloxy phenyl) -.2 - [N - methyl - N - (p- 
phenyl ethyl) amino methyl] cyclohexanoHl), boiling 
point: 220-221* C./0.001 mm. Hg; yield: 46.6%; melt- 
ing point of the hydrochloride: 175-175* C 
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EXAMPLE 13 
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1 - (m - benzyloxy phenyl) - 2.- (N -. methyl - N- 
benzylamino methyl) cydphexanol-U); boiling point: 
20&-210* C./0.00! mm. Hr» yield: 40.1% ; melting point 
of the hydrochloride: 188-190* C s 

EXAMPLE J 4 

1 - (m - benzyloxy phenyl) - 2 - morpholino methyl 
cyclopentanol-(l), boding point: 200-205° C./0.007 10 
mm. Hg; yield: 43.6%; melting point of the hydrochlo- 
ride: 169-170 - C. 

EXAMPLE 15 

2.8 g. of small pieces of lithium are added to 130 ml. 
of absolute ether stored under nitrogen. A few ml. of a 
solution of 27 J g. of butyl bromide in 50 ml. of absolute 
ether are admixed thereto, while stirring. As soon as re- 
action has set in, the mixture is chilled to —10° C. and 
the remaining portion of the butyl bromide solution is 
added drop wise. The reaction mixture is stirred at 0* C. 
to +10° C for 2 hours and then chilled to —40* C to 
—50' C While stirring, a solution of 39.5 g. of m-bromo 
phenol benzyl ether in a mixture of 60 mi of absolute 
ether and 90 ml of absolute tetrahydrofuran, is added 
slowly. Thereafter, a solution of 233 g. of 2-dimethyl- 
amino methyl cyclohexanone in 45 mL of absolute ether 
is added dropwise thereto. The reaction mixture is stirred 
at —40° C. for 2 hours. The temperature of the reaction 
mixture is then allowed to slowly increase to room tem- 
perature. The reaction mixture is worked np in the same 
manner as described in Examples 1 and 9. The same 
product as in Example 9 is obtained in a yield of 49.1% 
of the theoretical yield. 

EXAMPLE 16 
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The procedure is the same as described in Example 1. 
There are used, however, 5 g. of magnesium turnings, 
40.2 g. of m-ethoxy bromo benzene dissolved in 160 ml 
of absolute tetrahydrofuran, and 233 g. of 2-dimethyl- 40 
amino methyl cyclohexanone dissolved in 45 ml. of 
absolute tetrahydrofuran. 1 - (m - ethoxy phenyl) - 2- 
dimethylamino methyl cyclohexanol-(l) is obtained 
thereby. Its boiling point is 134-135° C./0.02 mm. Hg. 
Melting point of the hydrochloride: 170-175* C 

In place of m-bromo anisol, m-bromo phenol benzyl 
ether, and m-bromo phenol ethyl ether as used as the 
one reaction component in the preceding examples, there 
may be employed equimolecular amounts of other m- 
halogenated phenol ethers such as m-iodo phenol ethyl 
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ether, m-bromo phenol n-propyl ether, m-bromo phenol 
isopropyl ether, m-iodo phenol jp-phehyl ethyl ether and 
the like m-halogehated alxyl or -aralkyl -phenol ethers 
while otherwise the procedure is the same as Ascribed hi 
said examples. 

In place of 2-dunethylamino methyl, 2-morpholmo 
methyl, 2-pyrrolidinomethyU 2- [ N-methyl-N- (^-phenyl 
ethyl) ammo methyl), 2-(Nrmethyl-N-benzylamino meth- 
yl) cyclopehtanones, cyclohexanone*, or cycloheptanones 
used in the preceding examples, there may be employed 
equimolecular amounts of cyclopentanones, cyclohexa- 
nones, or cycloheptanones which are substituted in 2-posi- 
tion by the diethylamino methyl, d^propylamino methyl, 
di-Bobutylamtno methyl, dipenrylamino methyl, dihexyl- 
amino methyl, N-methyl-N-ethylamino methyl, dibenzyl- 
ammo methyl, di-0-phenyi ethylamiino methyl, N-butyl- 
N-benzylamino methyl, and the like basic groups while 
otherwise the procedure is the same as described in said 
examples. 

The hydroxyl group attached to the cycloalkyl ring in 
1 -position may be converted into the bromo, xodo, fiubro 
substituent.or into the formyloxy, propionykrcy k bntyroyl- 
oxy, valeroyloxy, and the like lower alkanoyloxy groups 
by halogenating or acylating agents according to methods 
known per se. 

As stated hereinabove; the new cycloalkyl-substituted 
phenol ethers having a basic group attached to the cyclo- 
alkyl ring as well as their esters with hydrogen hahdes 
or lower alkanoic acids can be converted into their acid 
addition salts. In addition to the hydrochlorides and ma- 
leate described hereinabove, other acid addition salts with 
pharmaceutical^ acceptable, substantially non-toxic inor- 
ganic and organic acids, such as nitric acid, sulfuric acid, 
phosphoric acid, hydrobromic acid, acetic acid, propionic 
acid, malonic acid, succinic add, citric acid, tartaric acid, 
malic acid, benzoic acid, salicylic acid, phthalic acid, nico- 
tinic add, and others may also be prepared according to 
conventional methods of producing such acid addition 
salts. 

Pharmacological tests were carried out with the com- 
pounds according to the present invention and with the 
above-mentioned known compounds of similar structure, 
especially with the compound designated as Nu-640 by 
Foster et al and disclosed by Lee in "Medicinal Chem- 
istry," Lee et al. t and Foster et al. as mentioned herein- 
above. The following Table I represents the results ob- 
tained on testing the compounds for their analgesic and 
antitussive activity as well as for their toxicity. The ther- 
apeutic index, i.e. the quotient LD^/ED^, is given for 
some of the compounds. 



TABLE X 



No. Compound 



Analgesic activity ED« 
(mice) 



Antitussive actiTity (oats) . Toxicity LDa (mice) 



1 - ... l-(m-methoxyphenyl)«3- 

piperidlno methyl cyclohexa- 
noMI); Compotmd No 840 of 
Foster etaL 

2 l-phenyl-3-diinethylamlno 

methyl cyclohaxanoKl) • 
Unacyiated compound (C) 

(1) of Slomkaetal. 

3- Propionic add ester of No. 2. 

Next higher bomologue of the 
Blomxa et aL compound (O) 

« Acetic add ester of 1-phanyW- 

dietiaylamlnomethyl cyclo- 
bexanoHl). Compound (0) 

(2) of Slomka et al. 

6 l-(p-methory-phenyl)-2- 

pTTToUdlno methyl cydo- 
baxanoHl). 

6 Knxnethaxyphenyl)<2- 

dimethylamino methyl 
cyclohexanoMI). Compound 
of Example 1; mixture of 
da- and trans-ISGmers. 

7 Bacemlo (eHm<fnethoxy 

phenyl)-a(e>-dlmethylaxnino 
methyl cyclohexane-1 (a)-ol. 
Cum pound of Example 2; 
Irans-bomcr. 



Therapeu- 
tic index 



About 175 mg ./kg. on oral 
adminlstrMlon. 
Convulsions! 

With SO mg./kg. no effect on 
oral administration . 



With 60 mg. 
oral • 



no effect on. 



1.0 mg./kg. no effect; 10 tm./ 

ride^ec\a JlWbiUon: 

On l.v. administration of 
2.6 nigjkg.no effect. 



On l.v. administration of 
X&mgjkg. no affect. 



472-661 mg./kg. oral; S33-43S . 
mgTkg. subeutan. 3L2- 
37.6 mg ./kg. l.v. 



2^-20.. 



on oral 



Not determined... 



. esmgjkg.. 



1.80. 



lOOmg^kg. Convulsions!.. 
11.2 mc./kg, on oral 



. No effect.... 



78% inhibition on l.v. 
administration of 24 mg./ 
kg. 



806 mg 7kg. on oral 
. administration. 



86.2. 



9.2 mgjkg. on oral adminis- 
tration. 1(X 8mg^g^on sub- 



. 610mBJkg.onoraladmlnls- 66. 
tration. 68 mg Jig. on l.v. - 
administration, 
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TABLE I— Continued 
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No. Compound 



activity- B Da 



Antitussive activity (eats) Toxicity LD* (mice) 



Tberapea- 
tte indax 



. Bacemlol(eMm-methox7 # t 
phenyi)4(ft) -dinutbylamino 
methyl cvclebexanri (a>oL 

. ,. Componnd ol£zampu3; 



0 — - 

ioJ.... 

11. ™ 

12. ™ 

13 

14 

lfi ; 

18. 

17 

18„. 

19. 



(+H(eKm-methosv phenyl)- 
2(e)-d^ethylamino methyl 
cyclones ane-1 {Q,hol Com- 
pound of Example 8; XXana 
ol trena-tocmar. 

(- H (e>Cm-methaxy phenyl. 
2(e)-dlmethyl amino methyl 
cydohaxana)-l(a>-ol. Com- 
pound of Example 8; Lrlorm 
of trana-iaomsn. 

lKm-methoxy phenylVO-mor- 
pholino methyl cycJchaianoV- 
(l) of ifrnwwpi* 6." 

l-dn-methoiy phenyl)* 
pyrrolidino methytcyclo- 
nexanoKOoI KrB™p*« 7. 



Between 60mg./kg. and 100 
mgjkg. on snbcutan. 



9.6 mg./kg. on oral admln- 
• istration.o.0mg^- — 



61 mg Jk*. on Lv. admin* 



6-10. 



, 426 TDgJkg. on oral admin- 46. 
istratton, 46 mgjkg. on Lv. 



77 mg Jkg. on oral admin- 
.Istration, 63mg.yxg.on 
snbcut. application. 



• 465 mgVrg. on oral admin- 6. 
istration; 67 mgjkg. on Lv. 



l-(m-otboxy phenyD-8-dimathyl- 
amino methyl cyclohexanol- 
(1) of Example 16. 
l-<m-methoxy phenyD-2- . 

iflirm thy faTTimfl methyl 

cydoheptanoKl) of Example 

i-<m«beniylaxy phenyl)* 
• almethylammomethyl cyclo- 

hexanoMl) of Example 9. 
1 -(m-benxyloxyphanyi>3- 
dimathylamino methyl cydo- 
heptanoHl) of Example 10. 
Hm-benxyloxyphenyl)-3- 
U^-methyVNK^phenyl ethyl) 
amino methyl] eyclohexanoV 
0) of Example 12. 
Mm-beniyioxy phenyl)-2- 

pyirtdldino methyl cyclb- 
. hexanoHl) of Example 11. 
Mm-methoxy pbenyl)-2-N- . 
methym-fcphenyl ethyl) 
amino methyl cyclohexonol- 
(1) of Example 8. 



About 80 mgVkg.. 
60 mgTkg... 



, 64% or, reep M 62% coogh 
inhibition on intravenous 
administration of 1 mgTkg. 
or, reap., 2.6 mgjkg. 

, 47% or, resp., 61% cough 
inhibition on intravenous 
administration of 1 mgjkg. 
or rasp., 2.6 mgVxg. 



26-60 mgVxg.. 



, 60% cough inhibition on 
intravenous administration 
of lxngjxg. 
72% cough inhibition on 
Intravenous a" 
of 1 mg Jkg. 



. 66% inhibition on Lv. admin- 
istration of 1 xngVxg. 

. 60% inhibition on Lv. admin- 
istration of 1 mg As., 100% 
inhibition on Lv. admin- 
istration of 2.6 mgTkg. 



It is evident that the compounds according to the pres- 
ent invention have a high analgestic activity and a low 
toxicity so that their therapeutic index is very substan- 
tially higher than that of the known compounds described *° 
by Lee, Foster et al., and Slomka et al. 

In addition thereto most of the compounds according 
to the present invention have an excellent antitussive ac- 
tivity. 

Furthermore, the compounds of this invention and 46 
especially l-(m-methoxy phenyl )-2-dimetnyIarnino meth- 
yl cyclohexanol-(l) and its trans-isomer do not affect res- 
piration and blood circulation while the known com- 
pound designated as Nu-640 causes depression of respira- 
tion and a considerable decrease in blood pressure. The 
compound according to this invention does not produce 
any change in the electroencephalogram. 

Tests carried out with guinea pigs which are subjected 
to ultraviolet irradiation until erythema formation show 
that intramuscular injection of 10 mg./kg. of the trans- 
isomer of Mm-methoxy phenyl)-2-dimethylamino meth- 
yl cyclohexanol-(l) causes complete suppression of the 
erythema up to five hours after irradiation. In contrast 
thereto the known compound Nu-640 is without effect 
under these conditions when the same dose is administered. 
Thus, the compound according to this invention exhibits 
a pronounced antiphlogistic and anti-inflammatory effect 

Further pharmacological tests with mice and rats indi- 
cate that the compounds according to the present inven- 
tion and especially the trans-isomer of l-(m-methoxy 05 
phenyl)-2-dimethylaminomethyl cyclohexanol-(l) do not 
cause addition, Le. drug dependence, and that they have 
a low degree of tolerance, Le. that the dosis to produce 
the same degree of physiological effect need not be in- 
creased on repeated administration. jq 

The new compounds are administered orally in the 
form of powders, tablets, dragees, lozenges, or other solid 
shaped or liquid preparations. Parenteral and especially 
intramuscular or intravenous administration in the form 
of aqueous solutions of their water soluble acid addition 75 
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salts or of suspensions of the free bases, and rectal admin- 
istration in the form of suppositories and the like is also 
possible. 

Preparations to be administered orally are obtained for 
instance, by diluting the active compounds with a solid 
pulverulent extending agent or pharmaceutical carrier to 
form an intimate mixture thereof. The components of 
said mixture are, for instance, intimately mixed in a ball 
mill or the like device to the desired degree of fineness, or 
the finely powdered solid carrier is impregnated with a 
solution of said compound in water or in other suitable 
solvents, whereafter the water or solvent is removed by 
evaporation, preferably while milling. 

Tablets, pills, dragees, and the like compressed and 
shaped preparations are prepared by using the commonly 
employed diluting agents, binders and the like additives, 
such as sugar, lactose, talc, starch, bolus alba, pectin; as 
binders gelatin, gum arabic, methyl cellulose, yeast ex* 
tract, agar, tragacanth; as lubricants, stearic acid, mag- 
nesium stearate, and others. 

The following examples serve to illustrate compositions 
containing the new cycloalkanol substituted phenol ethers 
with a basic group in the cycloalkanol ring according to 
the present invention as they are used in therapy without, 
however, limiting the same thereto. 

EXAMPLE 17 

50 g. of the hydrochloride of 1-m-methoxy phenyl-2- 
dimetbylamino methyl cyclohexanol-(l) obtained accord- 
ing to Example 1 and representing the mixture of the 
trans- and ds-isomers and designated hereinafter as com- 
pound A, are intimately mixed with 338 g. of starch, 144 
g. of lactose, and 4 g. of o-benzoic acid sulfimide sodium. 
The mixture is granulated with 140 g. of a 10% aqueous 
starch paste. The moist granulate is passed through a 1 
mm. sieve, dried at 40* O, and again passed through 
such a sieve. The resulting granulate is mixed with 20 g. 
of starch, 9 g. of talc, and 1 g. of magnesium stearate. 
Said mixture is tabletted to tablets of 590 mg., each and a 
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diameter of 13 mm Each tablet contains 50 mg. of the 
active agent.' " ' " 

EXAMPLE 18 

Capsules, each containing 75 mg. of the hydrochloride 
of the racemic l(e)-(m-methoxy phenyl )-2-(e) -dimeth- 
ylamino methyl cyclohexane-l(a)-ol obtained according 
to Example 2 and designated hereinafter as compound 
B, are prepared by intimately mixing 75 g. of said com- 
pound with 38.5 g. of dicalcium phosphate, 1.25 g. of 
liquid paraffin (German Pharmacopeia VI) and 0.25 g. 
of magnesium stearate, sieving said mixture, and filling 
115 mg. of said mixture into each gelatin capsule. 

EXAMPLE 19 

5 g. of compound A, 20 g. of saccharose, 0.15 g. of 
p-hydroxy benzoic acid methyl ester, and 0.5 g. of o- 
benzoic acid sulfimide sodium are dissolved in water and 
the solution is made up to a volume of 100 ml. by the 
addition of distilled water. Flavoring agents are added. 
The resulting solution is filled in drop-bottles. Each ml. 
of the solution contains 50 mg. of the active compound. 

EXAMPLE 20 

197.5 g, of cocoa butter or the same amount of a syn- 
thetic suppository base are melted and triturated with 
2.5 g. of compound B. The mixture is poured into sup- 
pository molds each containing 2 g, of the mixture, and 
the mold is cooled to solidify the suppositories. Each 
suppository contains 25 mg. of the active compound. 

EXAMPLE 21 

50 g. of the hydrochloride of ( + )-l(e)-(m-methoxy 
phenyl ) -2 (e)-dimethylamino methyl cyclohexane-l(a)-ol 
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obtained according to Example 3 and designated here- «- 7^ obscrvcd - Of special value is the observation that 
inafter as compound C, 260 g. of starch. 96 s of lactose these compounds do not cause, fatigue and tiredness, and 



inafter as compound C, 260 g. of starch, 96 g. of lactose, 
and 4 g. of o-benzoic acid sulfimide sodium are granulated, 
sieved and dried at 40* C. as described in Example 17. 
The granulate is mixed with 20 g. of starch, 9 g. of talc, 
and 1 g. of magnesium stearate and pressed to tablets of 
450 mg. each and of a diameter of 12 mm. serving as 
dragee cores. These cores are sugarcoated in the con- 
ventional manner to yield dragees, each containing 50 
mg. of compound C. 

EXAMPLE 22 

2.0 g. of compound B and 2 g. of sodium citrate are 
dissolved in 200 ml. of water. The resulting solution is 
filtered to remove fibers and is filled in ampoules con- 
taining 10.0 mg. of the active compound B per ml. The 
filled ampoules are sterilized by heating to 120* C. The 
resulting solution is used for administration by intra* 
muscular injection. 

Of course, by variation and calculation of the ingredients 
tablets and other compositions are prepared containing 
lower or higher amounts of the essential active agents as 
desired. For instance, the tablets of Example 17 may 
contain 25 mg., 75 mg. or 100 mg. of compound A, the 
gelatin capsules of Example 18 25 mg., 75 mg. or 100 
mg. of compound B, the dragees of -Example 21 25 mg., 
75 mg. or 100 mg. of compound C, or the injectable 
solutions of Example 22 2.5 mg., 5 mg„ 25 mg. or 50 
mg. of compound B. 

As is evident from Examples 17 to 22, the essential 
active ingredient is incorporated into dosage unit forms, 
each containing a calculated amount of the essential active 
ingredient to provide the particular desired therapeutic 
effect Generally the unit dosage forms arc prepared by 



rec tally, intramuscularly, intravenously or otherwise is 
fomulated.and prepared to supply an "effective amount of 
the said ingredient for the desired therapeutic effect, for 
mstahce, analgesic action, antitussive action, and others, 
especially without deleterious tolerance and addiction 
liability. 

Extensive clinical tests have been carried out with the 
compositions of Examples 17 to 22 containing the com- 
pounds of Examples 1 to 3, i.e. the hydrochloride of the 
mixture of trans- and cis-isomers . of l-(m-methoxy 
phenyl )i2-dimethylamino methyl cyclohexanol (1) and 
the hydrochloride of the trans-isomer the l(e)-(m-me- 
thoxy phenyl)-2(e) dimethylamino methyl cyclohexane- 
l(a)-ol. Numerous patients were treated for -the follow- 
ing indications: headaches, pain due to wounds, pain due 
to fractures, carcinoma and metastases, backaches, pe- 
ripheral circulatory disturbances, pain due to arthrosis, 
neuralgiform and neuritic pain, abdo minal pain, pain 
due to acute rheumatism, preoperatively in place of opi- 
ates, neuritis diabetica, lumbago and myalgias, toothache, 
pain due to pneumonia and pleuritis, dysmenorrhea and 
pain post partum, stenocardic pain. Most of these patients 
"were seriously ill. 

Oral administration of single doses between about 25 
mg. and about 100 mg. and preferably of 50 mg, or 75 
mg. and a daily dose between 100 mg. and 600 mg. and 
intramuscular administration of single doses between 
about 10 mg. and about 50 mg. and preferably of 2 times 
25 mg. in preparation for operations and to combat post- 
operative pain and up to 4-8 times 25 mg. daily in inter- 
vals has proved to be highly effective. . 

Substantially no side-effects and especially no effect on 
blood pressure, pulse rate, liver function, and respiration 
was observed. Of special value is the observation that 
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thus do not affect the ability of the treated patient, for 
instance, to drive a car or to cope with the problems of 
modern traffic 

It was also found in clinical tests on children and adults 
that the compounds according to the present invention 
have a noteworthy anticoryza effect, i*. that they decrease 
the secretion of the nasal mucosa and thus that they are 
useful as anticold remedies, the doses administered are 
about the same as given hereinabove. 

The compounds according to the present invention have - 
also proven to be of considerable therapeutic value when 
used in combination with other therapeutically active 
agents whereby frequently a synergistic effect is observed. 
Especially valuable UUUumatKm* are those* with otter 
50 analgesics such as with acetylsalicylic acid, phenacetin, or 
the like; with other antiphlogistic and antiinflammatory 
agents, such as with phenyl butazone, or the like: with 
analeptics such as with caffeine and amphetamine, or the 
like; with antihistamine agents, such as with pyribenz- 
amine, diphcnylhydramine . salicylate, cWorphenirimine 
maleate, and others, with spasmolytic agents, such as the 
methosulfate of (1-methyl piperidyl-2)-methyl benzilate, 
atropine sulfate, or the like; with muscle relaxants, such 
as with mephenesin, phenaglycodol, or the like; with seda- 
tive agents, such as barbituric acid derivatives, for in- 
stance, phenobarbitol, with chlorprdmazine or the like. 

The following example illustrates the composition x>t 
such combination preparations without, however, limiting " 
the same thereto. 7 • ^ 



06 



00 



06 



EXAMPLE 23 

tablets which are composed as follows are compared in 
the conventional manner: 



suitable admixing with a pharmaceutical carrier, either 

30 mg. of pentobarbital sodium, 
- - — — — ~ t~^«» «u wmuu 250 mg. of ethoxy benzamide 
the essential active ingredient is administered orally, 75 250 mg. of p-acetamino phenol 



dosage^unit form as described, for instance, in Examples 

The particular form of the above given compositions 
of Examples 17 to 22 and the like preparations m which 
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Of course, many- changes and variations in the start- 
ing materials and reaction .components, in the reaction 
conditions, temperature, and duration, in the methods used 
for isolating and purifying the reaction products and for 
converting them into their esters and acid addition salts, 
and the like may be made by those skilled in the art in 
accordance with the principles set forth herein and in the 
claim s «*wn«*T^ hereto. 

We claim: 

1. The phenol ether compound selected from the group 
consisting of the cydoalkanol-substituted phenol ether 
compound having a bask group in its cycloalkyl ring, said 
compound being of the formula 




15 



wherein 

Ri indicates a member selected from the group con- 
sisting of alkyl with 1 to 3 carbon atoms and phenyl 30 
lower alkyl; 

Ra and Rj indicate members selected from the group 
consisting of alkyl with 1 to 6 carbon atoms, phenyl 
lower alkyl, and R a and R* together with the ni- 
trogen atom to which they are attached, forming the 85 
morpholxne ring and the pyrrolidine ring; 

R* indicates a member selected from the group con- 
sisting of nydroxyl, halogen, and the lower alkanoyl- 
oxy group; and 

n indicates the numerals from 0 to 2; 40 

and its phannaceutkally acceptable, substantially non- 
toxic acid addition salts. 

2. The cyclohexanol-substituted phenol ethef^compound 
of the formula * 

45 
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wherein &« is alkyl with 1 to 3 carbon atoms. 

3. The phannaceutkally acceptable, substantially non- 
toxic acid addition salts of the cyclohexanol-substituted 
phenol ether compound of the formula 




OHj 



CHi 
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4. The cyclohexanol-substituted phenol ether compound 
of the formula 



HO 



10 




CHi 



wherein R< is phenyl lower alkyl 

5. The phannaceutkally acceptable, substantially non- 
toxic acid addition salts of the cyclohexanol substituted 
phenol ether compound of the formula 
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CHi 



OHs 



wherein R« is phenyl lower alkyl. 

6. l-(m-methoxy phenyl ) -2-dimethy lamino methyl cy- 
clohexanol-(l). 

7. The hydrochloride of l-(xn-methuxy phenyl )-2-di- 
metbylamino methyl cyclohexanol-(l). 

8. l-(m-methoxy phenyl ) -2-pyrrolidino methyl cyclo- 
hexanol-(l). 

9. The hydrochloride of Mm-methoxy phenyl) -2-pyr- 
rolidino methyl cyclohexanol- ( 1 ) . 

10. l-(m-benzyloxy phenyl)-2-pyrrolidino methyl cy- 
clohexanol-(l). 

11. The hydrochloride of l-(m-benzyloxy phenyl) -2- 
pyrrolidino methyl cyclohexanol-(l). 

12. l-(m-methoxy phenyl)-2 - [N-methyl-N-(p-phenyI 
ethyl) amino methyl] cyclohexanol-(l). 

13. The hydrochloride of l-(m-methoxy phenyl) -2- [N- 
methyl-N-(£phenyl ethyl) amino methyl] cyclohexanol- 
(1)« 

14. Hie racemic 1 (e)-(m-methoxy phenyl) • 2(e) - di- 
methylamino methyl cyclobexane-1 (a)-oL 

15. The hydrochloride of the racemic l(e Mm-me- 
thoxy phenyl)-2(e)-dimemylammo methyl cyclohexane- 
l(a)-ol. 

16. The pharmaceutical^ acceptable, substantially non- 
toxic add addition salts of the racemic l(e)-(m-methoxy 
phenyl) -2(e) -dimcthylamino methyl cyclohexane-1 (a)-oL 

17- C+)-l(e) - (m-methoxy phenyl ) -2 (e)-dimethyl- 
amino methyl cyclohexane-1 (a) -oL 

18. The hydrochloride of the ( + ) - 1 (e ) - (m-methoxy 
phenyl) -2 (e)^limethylamino methyl cyclohexane-1 (a)-oL 

19. The phannaceuticaDy acceptable, substantially non- 
toxic add addition salts of the (4-)-l(c)-(m-methoxy 
phenyl)-2(e)-dimetbylamino methyl cyclohexane-1 (a) - 
oL 

20. The racemic trans-isomer of the phenol ether com- 
pound selected from the group consisting of the cyclo- 
alkanol-substituted phenol ether compound having a 
basic group in its cycloalkyl ring, said compound being 
of the formula 
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wherein Ri is alkyl with 1 to 3 carbon atoms. 




75 wherein 
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Ri indicates a member?selected from the group con- 
sisting of alkyl with 1 to 3 carbon atoms and phenyl 
lower alkyl; 

Rj and Rj indicate members selected from the group 
consisting of alkyl with 1 to 6 carbon atoms, phenyl 
lower alkyl, and R a and Rg, together with the nitro- 
gen atom to which they are attached, forming the 
morpholine ring and the pyrrolidine ring; 

R* indicates a member selected from the group con- 
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Rjr and Rg indicate members selected :£rom the group 
: consisting of alkyl with.l .to: 6 carbon- atomsv* phenyl 
:: lower alkyl, and* Rj and R t together^with, the nitre*- 
■gen atom: to which they are attached^ forming: the" 
morpholine xiny and the pyrrofidine rmc \ ; - ; ^u>v 
R4 i nd ic a te s a member selected from the group consist-. 
• mg of hydroxy^halogen, and the lower^alkanoyloxy. 

group; and •; :^n3r.&>a > *.v^2- 

n indicates the numerals from 0 to 2; 



sisting of hydroxyl, halogen, and the lower alkanoyl- 10 and its pharmaceu^ 
orv orouw! and toxic add addition: «Hs; ' 



non- 



oxy group; and 

n indicates the numerals from 0 to 2; 
and its pharmaceutical^ acceptable, substantially 
toxic acid addition salts. 

21. The dextro-rotatory form of the trans-isomer of 
the phenol ether compound selected from the group con- 
sisting of the cycloalkanol-substituted phenol ether com- 
pound having a basic group in its cycloalkyl ring, said 
compound being of the formula 
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22. The raccnuc trensHSomez of the phenol: ether ;conv 
pound of claim 20 whereiniRi is alkyl -of.lt to, 3 carbon 
atoms and benzyl, R, and Rj are each methyL R* is hy- 
droxyl, and n is 1. 

23. The dextro-rotatory form of the phenol of claim 22. 
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wherein 30 
Ri indicates a member selected from the group consist- 
ing of alkyl with 1 to 3 carbon atoms and phenyl 
lower alkyl; 
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ABSTRACT OF THE DISCLOSURE 
The present invention relates to new and valuable 
phenol ethers containing basic groups and, more particu- 
larly, to cycloalkanol-substitut*d phene! ethers having 
basic groups, to a process of making such compounds, to 
pharmaceutical compositions containing such compounds, 
and to a method of using such compounds and composi- 
tions therapeutically. 
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Another object of the present invention is to provide 
a simple and effective process of making such new and 
valuable phenol ethers. 

A further object of the present invention is to provide 
5 pharmaceutical compositions containing, as essential ac- 
tive drug, such phenol ethers. 

Still another object of the present invention is to pro* 
vide a method of relieving pain, of suppressing coughing, 
and of producing other valuable therapeutic effects by 
20 the administration to needful patients of such phenol 
ethers. 

Other objects of the present invention and advantageous 
features thereof win become apparent as the description 
proceeds. 

15 In principle, the new and valuable phenol ethers, ac- 
cording to the present invention, have the following 
Formula I 
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This application is a division of Ser. No. 656,314 filed 
July 27, 1967, now U.S. Pat No. 3,652^89, which is a 
continuation-in-part of Ser. No. 357,024, now abandoned. 

Analgesic drugs are well known. Highly effective anal- 
gesic compounds are derived from morphium, such as 
morphine and other morphine alkaloids. However, ft is 
well known, that morphine as well as other morphium 
alkaloids produce a number of serious side-effects. More 
particularly they possess a high degree of tolerance and 
drug dependence. For this reason numerous attempts have 
been made to produce analgesic drugs which are substan- 
tially free of these side-effects. However, none of these at- 
tempts met with complete success. 

Foster et at, for instance, disclose in *7. Pharmacol. 
Exptl. Tberap.," vol. 91, pp. 195 to 209 (1947) (abstracted 
in "Chemical Abstracts" vol. 42, p. 983 (1948); see also: 
Lee et al. "Jubilee Volume Emil BarelT pp. 264 to 309, 
published Basel 1946, abstracted by Lee in "Medicinal 
Chemistry," Vol I, p. 444, published by John Wiley and 
Sons, Inc., New York 1951) a number of cyclohexanol 
derivatives with morphine-like pharmacological activity, 
in laboratory animals, among them, for instance, 1 - (m- 
methoxy - phenyl) - 2 - piperidino-methyl cyclohexanol- 
(1) designated by Foster et al as compound number Nu- 
640 and its propionic acid ester. These' compounds, how- 
ever, have not only a weak analgesic potency as stated 
and confirmed by Foster et al. and also in the Lee pub- 
lications but also a high toxicity so that their therapeutic 
index is low, rendering the compounds therapeutically 
useless. 

Slomka et al. in M J. Am. Pharm. Assn*. Scientific Edi- 
tion," voL 40, pp. 47 to 51 (1951) disclose compounds 
of the cyclohexane series which bear a structural rela- 
tionship to the morphine-type analgesics, among them 1- 
phenyl - 1 - acetoxy-2-dimethylamino methyl cyclohexane 
hydrochloride and 1 - phenyl - l-acetoxy-2^ethylamino 
methyl cyclohexane hydrochloride. 

However, these compounds as well as the unesterified 
1 - phenyl - l-hydroxy-2-dialkylaminc mtthyl cyclohexane 
compounds are analgesically ineffective or, respectively, 
only slightly effective but of high toxicity. 

It is now an object of the present invention to provide 
valuable therapeutically useful cycloalkanol-substituted 
phenol ethers with a basic group in the cycloalkyl ring 
and with an alkoxy group in m-position to said cycloalkyl 
ring, which compounds are substantially free of the dis- 
advantages of the known, above-mentioned compounds 
of similar structure. 
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wherein 

Ri indicates alkyl containing 1 to 3 carbon atoms or aral- 
80 kyl, especially phenyl lower alkyl, such as benzyl or 
phenyl ethyl; 

R a and R, represent alkyl containing 1 to 6 carbon atoms, 
aralkyl, especially phenyl lower alkyl, or R a and R,, 
together with the nitrogen atom to which they are at- 
35 tacbed, form the morpholine ring or the pyrrolidine 
ring; 

R< indicates hydroxyl, halogen, or the lower alkanoyloxy 
group, especially with 1 to 6 carbon atoms in the al- 
kanoyl moiety; and 
n represents the numerals 0, 1, or 2, and the pharmaceu- 
tical] y acceptable, substantially non-toxic acid addition 
salts of said phenol ethers. 
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The compounds of Formula I, especially those in which 

45 n stands for the numeral 1 and R, and R« represent 
methyl, exhibit strong analgesic activity and are in gen- 
eral well tolerated. For instance the EDw, i.e. the anal- 
gesically effective dose, after the administration of which 
50% of the test animals do no longer react to pain, of 

50 the hydrochloride of l-(m-methoxy phenyl )-2-dimethyl- 
amino methyl cyclohexanol-(l), when orally administered, 
is 1 1.2 mg./kg. of mice body weight The Dl** i-e. the 
dose causing death of 50% of the test animals of said 
compound, when orally administered, is 395.0 mg./kg. 

55 In addition to said analgesic activity, the compounds of 
Formula I possess excellent antitussive activity. Far 
instance, when intravenously injected, 23 mg. of the 
above-mentioned compound per kg. of cats body weight 
inhibit 75% of the mechanically provoked cough reflux. 

50 Said cough reflex is also inhibited by intravenous adminis- 
tration of 2.5 mg. of the hydrochloride of l-(n>methoxy- 
phenyl ) -2-pyrrolidino methyl cyclohexanol-(l) per kg. of 
cats body weight to 63%, by intravenous administration 
of 1 mg. of the hydrochloride of Mm-benzyloxy phenyl)- 

65 2-pyrrolidino methyl cyclohexanoMl) per kg. of cats 
body weight to $5%, and of 2^ mg. of the hydrochloride 
of l-(m-methoxy phenyl)-2-tN-methyl-N-(^-phenyl eth- 
yl) amino methyl ] cyclohexanol- ( 1 ) per kg. of cats body 
weight to 100%, respectively. 

70 Furthermore, it was found that some of the 2-basically 
substituted 1 - (m-substituted phenyl) cyclobexanol-(l) 
compounds of Formula I have a noteworthy antiphlogistic 
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and antihistaminic activity. Tests have also shown that 
the compounds have an analeptic and anticoryza effect 
and depress the secretion of the nasal mucosa so that they 
are useful in human therapy, for instance, in the treat* 
ment of bronchitis and of the common cold. 

The cycloalkane ring in compounds of Formula I, ac- 
cording to the present invention, contains two carbon 
atoms, each carrying four different substituents. This con- 
figuration causes cis- trans- isomerism. The isomers can 
be resolved into their optically active forms by methods 
known per se. The cis- and trans-isomers may be separated 
from each other, for instance, by fractional distillation of 
the free bases, by re crystallization of their salts, or by 
other methods known per se. 

The new compounds of Formula I are obtained,, for 
instance, by reacting a basically substituted cycloalkanone 
compound of Formula II 



6~C 



wherein 

R a , R B and n represent the same substituents and numerals 
as indicated above, 

with a phenol ether compound of Formula TH 



ORt 
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m 

wherein 

R, represents the same substitnent as indicated above, 40 
while 

X represents lithium or the group MgHal 

wherein Hal represents halogen, in the presence of an 
ether, preferably a cyclic ether, and hydrolyzing the inter- 
mediate thus obtained to yield the compound of Formula 45 
I. Said compound may then be converted into Hs addition 
salts with acids and/or into its esters with lower alkanoic 
acids or hydrogen halides. 

To esterif y said compounds of Formula I with a lower 
alkanoic acid, they are preferably reacted with halides or 60 
anhydrides of said acids. 

Reaction of the compounds of Formula II with the 
compounds of Formula III is preferably carried out at a 
temperature between —50* C. and +100* C Hydrolysis 
of the intermediates is effected by treating the reaction 55 
mixture, preferably while cooling, with water which may 
contain ammonium salts, or with dilute acids. 

The following examples serve to further illustrate the 
present invention without, however, limiting the same 
thereto. The melting points and boiling points given have 60 
not been corrected. 

EXAMPLE 1 

Five g. of magnesium turnings are added, while stirring, 
to a mixture of 37.4 g. of m-bromo anisol and 160 ml. of 
absolute tetrahydrofuran at such a rate that the reaction 
mixture boils gently due to the heat produced by the im- 
mediately starting reaction. Thereafter, the reaction mix- 
ture is refluxed, while being stirred, until the magnesium 
is completely dissolved. The reaction mixture is cooled to 70 
between 0* C. and -10* C. and a mixture of 23.25 g. 
of 2-dimethylamino methyl cyclohexanone and 45 ml. of 
absolute tetrahydrofuran is added dropwise thereto. The 
mixture is stirred at room temperature for about 4 hours 
and is then poured slowly, while stirring, into a mixture 75 



of 25 g. of ammonium chloride, 50 mL of water, and 50 
g. of ice. The layers formed thereby are separated and the 
aqueous layer is extracted twice with 50 ml. of ether each. 
The organic solvent layers are combined, dried over sodi- 

e urn sulfate, and the solvents are evaporated. The residue 
is distilled, whereby 1 - (m-methoxy phenyl )-2-dimethyl- 
amino methyl cyclobexanol-(l) is obtained in a yield of 
78.6% of the theoretical yield. Boiling point: 138-140* 
C/0.6 mm Hg. The hydrochloride obtained from said 

10 base, for instance, by dissolving it in ether and treating 
the solution with dry hydrogen chloride, melts at 168- 
175* C. 

The pharmacological test results given hereinabove on 
page 5 were obtained with said reaction product which is 
15 a mixture of the cis- and trans-isomers. 

14.7 g. of the above-mentioned hydrochloride are dis- 
solved in 150 ml of acetic acid anhydride. The solution is 
heated under reflux for three hours. The solvent is then 
distilled off in a vacuum. The oily residue is dissolved in 
20 acetone. Ether is added thereto until crystallization sets in. 
The mixture is allowed to stand and the crystals are 
filtered off. Thereby the hydrochloride of 1- (m-methoxy 
. phenyl )-l-acetoxy-2-mmemylainind methyl cyclohexane, 
melting at 150-155* C, is obtained. 
26 . By using the same amount of propionic add anhydride 
and proceeding in the same manner as described above, 
the hydrochloride of 1 • (m - metboxy phenyl) • 1 - pro- 
pionoxy - 2 - dimethylamino methyl cyclohexane of the 
melting point 198-199* C. is obtained. 

EXAMPLE 2 

Separation of the trans- and cis-isomers, 500 g. of the 
hydrochloride of 1 - (m • metboxy phenyl) - 2 - dimethyl- 
amino methyl cyclohexanoHD. Le. of the mixture of the 
cis- and trans-form as obtained according to example 1 
are heated under reflux with a mixture of 2,500 ml of 
anhydrous dioxane and 25 cc of water for one hour while 
stirring. The resulting solution is filtered while still hot 
The filter residue is again heated under reflux with 1,250 
mL of anhydrous dioxane and filtered while hot The filter 
residue obtained thereby is dried until the dioxane is com- 
pletely removed therefrom. About 300 g. of the hydro- 
chloride of the pure trans-form, Le. of the raccmic 1(e)- 
(m - methoxy phenyl) - 2(e) - dimethylamino methyl 
cyclohexane-l(a)-ol, are obtained thereby. Melting point: 
180—181* C. 

The dioxane filtrate yields, on cooling, about 200 g. of 
white crystals of the melting point 163-165* C These 
crystals are a mixture of about 20% to 30% of the cis- 
isomer and about 70% to 80% of the trans-isomer. This 

Soxanl 031,1101 06 fUrthCr wparated *>y boi,in 8 with 
Tne hydrochloride of the pure cis-form, U. of the 
racemic 1(e) - (m - methoxy phenyl) - 2(a) - dimethyl- 
amuio methyl cyclohexane - 1(a) - ol is obtained from 
said mixture by finely pulverizing said 200 g. in a mortar 
and stirring it with 2000 ml. of dichloro methane at room 
E^J 01 « W Thereby, the cis-isomer is not 
dissolved. After filtering the solution and recrystallixing 
the filter residue by dissolving it in methanol and adding 
ether thereto until crystallization sets in, the resulting pur? 
ned cis-isomer has a melting point of 200-201 * C 

The tichloro methane filtrate yields, on evaporation, 
areadue which consists of the substantially pure trans- 

EXAMPLE 3 

Resolving the trans-isomer into its optically active 
forms 50 g of the hydrochloride of the racemic l(e).(m- 
S^/^T" - J? (c) " diniethylaminomethyl cyclo- 
hexane-I(a)K>l m . dissolved in 200 mL of water. Solid 
sodium carbonate is added thereto until the solution is of 
su-ongly alkaline reaction. The alkaline solution is repeat- 
edly extracted with ether, the ether extracts are combined 
and dried over sodium sulfate. On distilling off the ether 
the racemic 1(e) - (m - methoxy phenyl) . 2(e) • <fr 
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methyl amino methyl cyclohexane -1(a) • ol is obtained 
in the form of an oil toiling at 106-110° C/0.01 mm Hg. 

27 g. of said racemic base are dissolved in 100 mL of 
acetic acid ethyl ester and the solution is heated under 
reflux. A solution of 40 g. of dibenzoyl-D-tartaric acid in 
200 ml. of acetic acid ethyl ester is added drop by drop 
thereto. The mixture is heated for two hours. On cooling, 
63 g. of dibenzoyl-D-tartaric add salt of racemic 1(e)- 
(m - methoxy phenyl) - 2(e) - dimethylaxnino methyl 
cyclohexane- 1 (a) -ol are obtained 

5 g. of said salt are treated under reflux with 50 mL of 
acetic acid ethyl ester for 10 minutes. The hot mixture is 
filtered. 2.0 g. to 2-2 g. remain as undissolved filter resi- 
due. They are recrystallized by dissolving in isopropanol 
and adding ether thereto until crystallization sets in, and 
represent the pure dibenzoyl-D-tartaric acid salt of (—)- 
1(e) - (m - methoxy phenyl) - 2(e) - dimethylamino 
methyl cyclohexane - 1(a) - ol of the melting point 132— 
134* C; optical rotation [a]*«— 76.2* (in 96% 
ethanol). 

On cooling the acetic acid ethyl ester solution, 2.4 g. 
of the dibenzoyl-D-tartaric acid salt of (+)-l(e)-(m- 
methoxy phenyl) - 2(e)-- dimethylamino methyl cyclo- 
hexane- 1(a) -ol are obtained. They are recrystallized from 
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rotation [a]**=-53' (in 96% ethanol). 

The hydrochlorides of the optically active bases are ob- 
tained from said optically active dibenzoyl-D-tartaric acid 
salts in the following manner: 

2 g. of dibenzoyl - D - tartaric acid salt are dissolved 30 
in a mixture of 20 mL of water and 20 mL of methanol 
An excess of a 20% aqueous sodium hydroxide solution 
is added thereto. The mixture is repeatedly extracted with 
ether. The combined ether extracts are dried over sodium 
sulfate. The ether is then distilled off in a vacuum. The 
resulting residue is dissolved in acetone and is carefully 
neutralized by the addition of an ethanol solution of hy- 
drogen chloride while cooling with ice. On addition of 
ether, the hydrochlorides precipitate in the form of hy-~ 
groscopic crystals. After drying in a vacuum, the optically 40 
active crystals are no more hygroscopic 

The hydrochloride of the (-) - 1(e) - (m - methoxy 
phenyl) - 2(e) - dimethylamino methyl cyclohexane- 
l(a)-ol has a melting point of 169-170* C; optical rota- 
tion [*]<=— 28 B (in water). 

The hydrochloride of the (+) - 1(e) - (m - methoxy 
phenyl) - 2(e) - dimethylamino methyl cyclohexane-l(a)- 
ol has a melting point of 169-170* C; optical rotation 
[a]»=+27.5* (in water). 

When mixing said two optically active hydrochlorides 
m the proportion 1:1, the resulting mixture corresponds in 
its melting point and solubility to the racemic startinc hy- 
drochloride. 

EXAMPLE 4 

2.63 g. of the racemic base l(e)-(m-methoxy phenyl)- 
2(e)-dimethyl aminomethyl cyclohexane-l(a)-ol obtained 
according to example 3, are dissolved in 5 mL of acetone. 
1.16 g. of maleic acid dissolved in 4 ml. of acetone are 
added thereto. On adding ether to the solution, the maleic 
acid addition salt of the starting base crystallizes and is 
filtered off. Its melting point is 68-70* C 

EXAMPLE 5 

Following the procedure described in example 1 but 
using 2.5 g. of magnesium turnings, 18.7 g. of m-bromo 
anisol, dissolved in 80 ml. of absolute tetrahydrofuran, 
and 12.7 g. of 2-dimethylamino methyl cycloheptanone, 
dissolved in 25 mL of absolute tetrahydrofuran, l-(m- 
methoxy phenyl )-2-dimethylamino methyl cycloheptanol- 
( 1 ) is obtained in a yield of 73.8% of the theoretical yield. 
Boiling point: 120* C./0.003 mm. Hg. Its hydrochloride 
melts at 177-181* C 75 



In the same manner there are obtained, by reacting m- 
methoxy phenyl magnesium bromide with the appropriate 
basic ketones, the following compounds: 

EXAMPLE 6 

l-(m-Methoxy phenyl ) -2-morpholino methyl cyclohexa- 
nol-(l); boiling point: 182-183* C/0.02 mm. Hg; yield: 
43.7%; melting point of the hydrochloride: 231-233* C 

EXAMPLE 7 

l-(m-Methoxy phenyl) -2-pyrrolidino methyl cyclohexa- 
nol-(l); boiling point: 145-147* C./0.15 mm. Hg; yield: 
55.5%; melting point of the hydrochloride: 174-178* C. 

15 EXAMPLE 8 

1 - (m - Methoxy phenyl) - 2 - [N-methyl-N-(p-phenyl 
ethyl) amino methyl]cyclohexanol-(l): bourna point: 
167° C/0.006 mm. Hg; yield 56.7%. 

20 EXAMPLE 9 

Five g. of magnesium turnings are treated, while 
stirring, with a solution of 1 mL of ethyl bromide fc. J5 
mL of absolute tetrahydrofuran. A solution of 39.5 g. of 
m-bromo phenol benzylether in 150 mL of absolute tetra- 
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a rate that the mixture boils gently. After refluxing for one 
further hour, the mixture is chilled to 0* C to —10* C A 
solution of 233 g. of 2-dimethylamino methyl cyclo- 
hexanone in 45 ml of absolute tetrahydrofuran is added 
drop by drop thereto, while stirring. The reaction mixture 
is then stirred at room temperature for four more hours 
and is slowly poured into a stirred mixture of 25 g. of am- 
monium chloride, 50 mL of water, and 50 g. of ice. The 
layers formed thereby are separated and the aqueous layer 
is extracted twice with 50 mL portions of ether. The com- 
bined organic solvent layers are dried over sodium sulfate 
and the solvents are evaporated. On distillation, the resi- 
due yields 1 - (m-benzyloxy phenyl )-2-dimeuylamino 
methyl cyclohexanol-(l), boiling at 156-160* C/0.003 
mm. Hg; yield: 61% of the theoretical yield. Hie hydro- 
chloride of this compound melts at 141-143* C 

By treating the hydrochloride with thionylchloride, the 
hydrochloride of 1- (m-benzyloxy phenyl ) - 1 -chloro-2- 
dimethylamino methyl cyclohexane is obtained. It melts, 
after recrystallization from ethanol/ether, at 150-151* C 
By proceeding in the same manner as described in ex- 
ample 9 there are obtained by reaction of m-benzyloxy 
phenyl magnesium bromide with the appropriate basic 
ketones the following compounds: 

EXAMPLE 10 

Hm-Benzyloxy phenyl)-2-oomeutylamino methyl cy- 
cloheptanol-(l), boiling point: 167-172* C/0.004 mm. 
Hg; yield: 453%; melting point of the hydrochloride: 
140-143* C Treatment with thionylchloride yields the 
hydrochloride of 1 -(m-benzyloxy phenyl ) - l-chloro-2-di- 
methylamino methyl cycloheptane, melting at 124-125* C 

EXAMPLE 11 
l-(m-Benzyloxy phenyl)-2-pyrroUdino methyl cyclo- 
hexanol-(l), boiling point: 175-178* C/ 0.0002 mm. Hg; 
yield: 27.4%; melting point of the hydrochloride: 171- 
173* C 

EXAMPLE 12 
1 - (m - Benzyloxy phenyl) - 2-[N-methyl-N-(p-phenyl 
ethyl)amino methyl] cyclohexanol-(l), boiling point: 
220-221 * C/0.001 mm. Hg; yield: 46.6/; melting point of 
the hydrochloride: 173-175* C 

EXAMPLE 13 
1 - (m-Benzyloxy phenyl)-2- (N-methyl-N-benzylamino 
methyl) cydohexanol-(l); boiling point: 208-210* CJ 
0.001 mm. Hg; yield: 40.1%; metling point of the hydro- 
chloride; 188-190- C. 
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EXAMPLE 14 

Wm-Benzyloxy phenyl ) -2-morpholino methyl cyclo- 
pentanol-(l), boiling point; 200-205* C./0.007 mm. Hg; 
yield: 43.6%; melting point of the hydrochloride: 169- 
170* C 

EXAMPLE 15 



8 



2.8 g. of small pieces of lithium are added to 150 ml. of 
absolute ether stored under nitrogen. A few ml of a solu- 
tion of 27.5 g. of butyl bromide in 50 mL of absolute ether 
are admixed thereto, while stirring. As soon as reaction 
has set in, the mixture is chilled to —10* C and the re- 
maining portion of the butyl bromide solution is added 
dropwise. Hie reaction mixture is stirred at 0* C. to 
+10* C. for 2 hours and then chilled to —40" C. to 
—50* C While stirring, a solution of 39.5 g. of m-bromo 
phenol benzyl ether in a mixture of 60 mL of absolute 
ether and 90 mL of absolute tetrahydrofuran, is added 
slowly. Thereafter, a solution of 233 g. of 2-dimethyl- 
amino methyl cyclohexanone in 45 ml. of absolute ether is 
added dropwise thereto. The reaction mixture is stirred at 
—40* C. for 2 hours. The temperature of the reaction mix- 
ture is then allowed to slowly increase to room tempera- 
ture. The reaction mixture is worked up in the same man- 



ethyl) amino methyl], 2- ( N-meth yl-N-benzy lamino meth- 
yl) cyclopentanones, cyclohexanones, or cycloheptanones 
used in the preceding examples, there may be employed 
equimolecnlar amounts of cyclopentanones, cyclohex- 
anones, or cycloheptanones which arc substituted in 2- 
position by the diethylamino methyl, dt-n-propylamino 
methyl, di-isobutylamino methyl, dipenty lamino methyl, 
dihexylamino methyl, N-methyl-N-elhylammo methyl, di- 
benzylamino methyl, di-p-phenyl ethylamino methyl, N- 
butyl-N-benzylammo methyl, and the tike basic groups 
while otherwise the procedure is the same as described in 
said examples. 

The hydroxy! group attached to the cydoalkyl ring in 
1 -position may be converted into the bromo, iodo, fluoro 
snbstituent or into the formyloxy, propionyloxy, butyroyl- 
oxy, valeroyloxy, and the like lower alkanoyloxy groups 
by halogenating or acylating agents according to methods 
known per se. 
As stated herein-above, the new cycloalkyl-substituted 
20 phenol ethers having a basic group attached to the cyclo- 
alkyl ring as well as their esters with hydrogen halides 
or lower alkanok acids can be converted into their acid 
addition 
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salts, in aduiiii>n to thV hydrochlorides and 

. , , . t -i j n -^i , maleate described hereinabove, other acid addition salts 

y EXAMPLE 16 acid » P* 08 !* 0 ™ «W, hydrobromic acid, acetic acid, 

xiywrn xt±*e. w propionic acid, malonic acid, succinic acid, citric acid. 

The procedure is the same as described in example 1. tartaric acid, malic acid, benzoic acid, salicylic acid, 

There are used, however, 5 g. of magnesium turnings, 30 phthalic acid, nicotinic acid, and others may also be pre- 

40.2 g. of m-ethoxy bromo benzene dissolved in 160 ml. pared according to conventional methods of producing 

of absolute tetrahydrofuran, and 233 g. of 2-dimethyl- such acid addition salts. 

amino methyl cyclohexanone dissolved in 45 mL of abso- Pharmacological tests were carried out with the corn- 
lute tetrahydrofuran. l-(m-Ethoxy phenyl ) -2-dimethyl- pounds according to the present invention and with the 
amino methyl cyclohexanol-(l) is obtained thereby. Its 85 above-mentioned known compounds of similar structure, 
boiling point is 134-135* C/0.02 mm. Hg. Melting point especially with the compound designated as Nu-640 by 
of the hydrochloride: 170-175* C Foster et aL and disclosed by Lee in "Medicinal Chem- 
In place of m-bromo anisol, m-bromo phenol benzyl istry," Lee et al., and Foster et al. as mentioned herein- 
ether, and m-bromo phenol ethyl ether as used as the one above. The following Table I represents the results ob- 
reaction component in the preceding examples, there may 40 tained on testing the compounds for their analgesic and 



be employed equimolecular amounts of other m-halogen- 
ated phenol ethers such as m-iodo phenyl ethyl ether, 
m-bromo phenol n-propyl ether, m-bromo phenol iso- 
propyl ether, m-iodo phenol ^-phenyl ethyl ether and the 
like m-halogenated alkyl or aralkyl phenol ethers while 45 
otherwise the procedure is the same as described in said 
examples. 

In place of 2-dimethylamino methyl, 2-morpholino 
methyl, 2-pyrrolidino methyl, 2-[N-meihyl-N- (p-phenyl 



antitussive activity as well as for their toxicity. The 
therapeutic index, Le. the quotient 



is given for some of the compounds. 



table I 



No. Compound 



Anal gesic activity 
EDii(mice) 



Antitussive 
activity (cats) 



Toxicity LD N 
(mice) 



Thera- 
peutic 
index 



4.- 

5— . 



Hm-methozypbetiyl)-2-piperidlno methyl 
cyclohexanoKD; Compound Nu 640 of 



methyl cyclo- 
compound (C) 

. Propionic add ester at No. i. Next higher 
homoloffue of the Sloxnka et eL com- 
pound <C) (1). 

. Acetic add ester of 1-pbenyW-dlethyl- 
ainlnometfrri cyclohexenoHl). Com- 
pound (C)(3) of Skunk* et el 

. l-{p^ethoxy-phenyl>-2-pyrroUdlno 
methyl cyclobexanoMl). 

. l-(m-mettioxyphenyl)^<4imethylamlno 
methyl cyclobexanoMl). Compound of 
Example 1; mixture of da- and trmne- 



About 175 mgJks. 
on oral adnnnlstrft- 
Uon; CcnTulslonsI 

Wfth60mfVkf.no 
eflect^oralad- 

Wlth Wat Jkt. no 
c fleet on oral ad- 
ministration* 
60 mg ./kg. on oral 



lAmgJkg. no effect; 
10 mgjkg . slight 



side-effects. 

On l.v. admtnl 

tion of 2J& mgTkf . 



473-451 mg./kg. oral; 2.3-10 
333-4SS mgTkg. 
suhcutan.; 8L2-87.6 
mgVkg. I.t. 



OnJ.T. 

tton of 2.5 mg./kg. 



Not determined. 68 mgTkg. . 



1,86 




100 mg 7kg. Conrul- 

atonsl 
11-2 mgjkg. on oral 

ad fluniatrattoa . 



0.3mg./kg. on oral 
administration 10 J 
mgi/kg. on sub- 



No eflect_. 



75% inhibition on 1.t. 
administration of 
2Jmg-/kg. 



895 mgTkg. on oral 
administration. 



610 mg^kg. on oral 
administration. 58 
" g. on I.t. ad- 



Bet ween 50 mg./kg 



Racemlc 1 (eHm-methoxy phenyl)-3(al 

dimetbylamlno methyl cylobexane-l(e>- and 100 mgJ^. _ 
oL Compound of Example 2; cls-Uomer. suhcutan. adminis- 

(+H(eHmHffiethox7 phenyfW(e)-dV 0.5 mgVkg. on oral 

methyl-emlnomethyl cyclohexane-l(a)- administration 6.0 
" f Examp' " ~ * 



85.3 
55 

16-10 



425 mg^kg. on oral 



ol. Compound of 1 



nple 8; D-form of 



on I.t. 
ttton, 
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No. 



Analgesic activity 
EDm (inie«) 



Astnonlva 
activity (ata) 



Toxicity LDtt 
(mice) 



There- 
peutic 
Index 



10 (-MfoMm-inethoxy phenyl)^e)-dl- 77 zngjis. on oral 

methyl amino methyl cyrfonaxane-Ka)- admlnlstTBtian. 
ol Compound of Eiampla 8, L-fonn of 



It 



l-<m-methaxy pbenyl>-2-morpholino 
methyl cyclohexanol-a) of Example fl. 



. 465 mgjkg. an oral 
' Istration 57 
. on tT. 



. M%or. 



1 ^^Hdimethytemino 50 mgJkg . 
oHl) of Example & 

ieny W-dlmethylamino 25-40 mgVkg. 
* n) of Example 9. 



ji'lXdwm on 
Intra venom admin* 
tetnmmoflmgV 
kg. ox nop., 2J> 
nig ./kg. 
. 47% or. rasp- 01% 
c?Offn loflfoitiori ftp 

istration of 1 nig./ 
kg. at] rasp, i6 
mg^kg. 



14..... 1-fcn-mi 

methyl „ 

15— 1-dn-benxy] 

methyl ej 

16 Hm-bcnzyi 

methyl 



. 50% cough Inhibition 
on intra venoos ad* 
ministration of 1 



17 ^l^-benxyloxypnanyl>4<K<fnethyWN- 

(0-phenyl ethyl) amino methyl] cyelo- 
hexanoHl) of Example 12. 

18 Mm-bcmylaxy pbcnyl>-fi-pyrroUdlDO 



Hm-bomykny phenyl . 
methyl cyclohiexanoMl) 



l>2-fjyrrolld 

KD of Example U. 

y phenyD-a-N-methyl-NK^ 
phenyl e^ yfljm uno^mcthyl cyclohex- 



. 72% rough inhibition 
on t ntrev enooB ad* 
ministration of 1 
mgJkg. 



. 65% Inhibition on l.v. 
administration of 1 
mn./kg. 

ilbition on i.v. . 

ilnlstrationofl 

mgTkg., 100% in- 
hibitioQ on Lv. ad- 
iof2J 



i Estimated. 

It is evident that the compounds according to the 
present invention have a high analgesic activity and a low 
toxicity so that their therapeutic index is very suhstan- 35 
tially higher than that of the known compounds de- 
scribed by Lee, Foster et al., and Slomka et al. 

In addition thereto most of the compounds according 
to the present invention have an excellent antitussive 
activity. 40 

Furthermore, the compounds of this invention and espe- 
cially Mm-methaxy phenyl )-2-dimetbylamino methyl 
cyclobexanol(l) and its trans-isomer do not affect respira- 
tion and blood circulation while the known compound, 
designated as Nu-640 causes depression of respiration and 45 
a considerable decrease in blood pressure. The compound 
according to this invention does not produce any change 
in the electroencephalogram. 

Tests carried out with guinea pigs which are subjected 
to ultraviolet irradiation nnhl erythema formation show 50 
that intramuscular injection of 10 mg./kg. of the trans- 
isomer of Mm-methoxy phenyl) -2-dimethylamino methyl 
cyclohexanol-(l) causes complete suppression of the ery- 
thema up to five hours after irradiation. In contrast thereto 
the known compound Nu-640 is without effect under these 65 
conditions when the same dose is administered. Thus the 
compound according to this invention exhibits a pro- 
nounced antiphlogistic and anti-inflammatory effect 

Further pharmacological tests with mice and rats indi- 
cate that the compounds according to the present inven- 60 
tion and especially the trans-isomer of l-(m-methoxy 
phenyl )-2-dimethylaminomethyl cydohexanol-(l) do not 
cause addiction, i.e., drug dependence, and that they have 
a low degree of tolerance, ix. that the dose is to produce 
the same degree of physiological effect need not be in- 65 
creased on repeated administration. 

The new compounds are administered orally in the 
form of powders, tablets, dragees, lozenges, or other 
solid shaped or liquid preparations. Parenteral and espe- 
cially intramuscular or intravenous administration in the TO 
form of aqueous solutions of their water soluble acid 
addition salts or of suspensions of the free bases, and 
rectal administration in the form of suppositories and the 
like is also possible. 

Preparations to be administered orally are obtained, 76 



for instance, by diluting the active compounds with a solid 
pulverulent extending agent or pharmaceutical carrier to 
form an intimate mixture thereof. The components of said 
mixture are, for instance, intimately mixed in a ball mfll 
or the like device to the desired degree of fineness, or the 
finely powdered solid carrier is impregnated with a solu- 
tion of said compound in water or in other suitable sol- 
vents, whereafter the water or solvent is removed by 
evaporation, preferably while milling. 

Tablets, pills, dragees, and the like compressed and 
shaped preparations are prepared by using the commonly 
employed diluting agents, binders and the like additives, 
such as sugar, lactose, talc, starch, bolus alba, pectin; as 
binders gelatin, gum arabic, methyl cellulose, yeast ex- 
tract, agar tragacanth; as lubricants, stearic acid, magne- 
sium stearate, and others. 

The following examples serve to illustrate composi- 
tions containing the new cycloalkanol substituted phenol 
ethers with a basic group in the cycloalkanol ring accord- 
ing to the present invention as. they are used in therapy 
without, however, limiting the same thereto. 

EXAMPLE 17 

50 g. of the hydrochloride of 1-m-methoxy phenyl-2- 
dimethylamino methyl cyclohexanol-(l) obtained accord- 
ing to Example 1 and representing the mixture of the 
trans- and cis-isomers and designated hereinafter as com- 
pound A, are intimately mixed with 338 g. of starch, 144 
g. of lactose, and 4 g. of o-benzoic acid sulfimide sodium. 
The mixture is granulated with 140 g. of a 10% aqueous 
starch paste. The moist granulate is passed through a 1 
mm. sieve, dried at 40° CX, and again passed through such 
a sieve. The resulting granulate is mixed with 20 g. of 
starch, 9 g. of talc, and 1 g. of magnesium stearate. Said 
mixture is tabletted to tablets of 590 mg., each and a di- 
ameter of 13 mm. Each tablet contains 50 mg. of the 
active agent 

EXAMPLE 18 

Capsules, each containing 75 mg. of the hydrochloride 
of the racemic l(e)-(m-methoxy phenyl )-2(e) -dimethyl- 
ammo methyl cyclohexane-l(a)-ol obtained according to 
Example 2 and designated hereinafter as compound B, are 
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prepared by intimately mixing 75 g. of said compound phenyl-) -2-dimethylamino methyl cyclohexanol-(l) and 

with 38.5 g. of dicalrium phosphate, 1.25 g. of liquid . the hydrochloride of the trans- isomer the l(e)-(m-meth- 

paraffin (German Pharmacopeia VI) and 0.25 g. of mag- oxy phenyl) -2(e) dimethylamino methyl cyclobexane-1 

nesium stearate, sieving said mixture, and filling 115 mg. (a)-ol. Numerous patients were treated for the following 
of said mixture into each gelatin capsule, g indications: Headaches, Pain due to wounds, Pain due to 

EXAMPLE 19 fractures, Carcinoma and metastases, Backaches, Periph- 

, . „ . . cral circulatory disturbances, Pain due to arthrosis, Neu- 

5 g. of compound A, 20 g. of saccharose, 0.15 g. of ralgiform and neuritic pain. Abdominal pain, Pain due to 

p-hydroxy benzoic acid methyl ester, and 0.5 g. of o- acute rheumatism, Preoperatively in place of opiates, 
benzoic acid sulfimide sodium are dissolved in water and 10 Neuritis diabetica. Lumbago and myalgias, Toothache, 

the solution is made up to a volume of 100 ml. by the Pain due to pneumonia and pleuritis, Dy amenorrhea and 

addiuon of distilled water Flavoring agents are added. pain post partum, Stenocardic pain. Most of these patients 

The resulting solution is filled in drop-bottles. Each ml. were seriously HI. 

of the solution contains 50 mg. of the active compound. Oral adininistration of single doses between about 25 
EXAMPLE 20 15 m 8- and about 100 mg. and preferably of 50 mg. or 75 

197.5 g. of abutter or the same amount of a syn- %£^JZt3? %j£ 

tetic suppository base are molten and triturated w,th abom 10 30 mg . and preferably of 2tta« 

2J g. of compound B. The mixture b poured into sup- 25 mg. in^paration for operations and to combat post- 

pository molds each containing 2 g. of the mature, and ^ up to 4^ tines 25 uv+SrhtSEL 
the mold is cooled to solidify the suppositories. Each w vab has proved to be highly effective 

suppository cotams 25 mg. of the active compound. Substantially^ sid^efiects and especially no_effect 

EXAMPLE 21 :r~ on blood pressure, pulse rate, liver function, and respira- 

50 g. of the hydrochloride of (+)-l(e)-(m-metboxy "5™ ohsery ^ f**** 01 * 1 ^ » observation 

phenyl)-2(e)-dimemylairUno methyl cyclohexane-1 (a) k>1 25 ^^JS^T^^u ^J™*** 

obtained according to Example 3 and designated herein. do n °* *bihty of ^ treated patient, 

after as compound C, 260 g. of starch, 96 g. of lactose, ™ "S^L^ a car or to cope with the problems 

and 4 g. of o-benzoic add sulfimide sodium granulated, tT^^i-T^Li • r • 1* v . fJ ^ „ , 

sieved and dried at 40' C. as described in Example 17. th * ako found m **** °J) <*» ]d ™ *?* adults 
The granulate is mixed with 20 g. of starch, 9 g. of talc 80 ? ™* ^P 0 ^ according to the present mvention 

and Tl of magnesium stearate Ld preyed '£ ttbTete of * ave a noteworthy anUcpryza effect, U tibat they decrease 

450 mg. each and of a diameter of 12 mm. serving as ^e secretion of the nasal mucosa and thus that they are 

dragee cores. These cores are sugar coated in the conven- antlcold " mc ? c S T * ! dose * admmistered are 

tional manner to yield dragee, each containing 50 mg. abo 5 mc samc **V yt * hereinabove, 
of compound C. 35 t The compounds according to the present invention 

EXAMPLE 22 ako P™*** to be of considerable therapeutic value 

when used in combination with other therapeutically 

2.0 g. of compound B and 2 g. of sodium citrate are active agents whereby frequently a synergistic effect fe 

dissolved in 200 ml. of water. The resulting solution is observed. Especially valuable combinations are those with 
filtered to remove fibers and is filled in ampoules contain- 40 other analgesics such as with acetylsalicylic acid, phenace- 

ing 10.0 mg. of the active compound B per roL The filled tin, or the like; with other antiphlogistic and antiinflam- 

ampoules are sterilized by heating to 120* C The result- matory agents, such as with phenyl butazone, or the like- 

ing solution is used for administration by mtramuscular with analeptics such as with caffeine and amphetamine^ 

ir^ection. or the like; with antihistaminic agents, such as with pyri- 

Of course, by variation and calculation of the ingredi- 45 benzamine, diphenymydramine salicylate, chlorphemTi- 

ents tablets and other compositions are prepared contain- mine maleate, and others, with spasmolytic agents, such 

mg lower or higher amounts of the essential active agents as the methosulfate of (1 -methyl piperidyl-2)-methvl 

as desired. For instance, the tablets of Example 17 may benzilate, atropine sulfate, or the like; with muscle re- 

contain 25 mg., 75 mg. or 100 mg. of compound A, the laxants, such as with mephenesin, phenaglycodoL or the 

gelatin capsules of Example 18 25 mg^ 75 mg. ox 100 50 like; with sedative agents, such as barbituric acid deriva- 

mg. of compound B, the dragees of Example 21 25 mg, tives, for instance, phenobarbitol, with chtorpromazine or 

75 mg. or 100 mg. of compound C, or the injectable the like. 

solutions of 'Example 22 2.5 mg^ 5 mg., 25 m*, or 50 The following example illustrates the composition of 

mg. of compound B. As is evident from Examples 17 to such combination preparations without, however limiting 

22, the essential active ingredient is incorporated into 55 the same thereto. ' 

dosage unit forms, each containing a calculated amount EXAMPLE 23 

of the essential active ingredient to provide the particular / 

desired therapeutic effect Generally the unit dosage forms , Tablets which are composed as follows are compared 

are prepared by suitable admixing with a pharmaceutical in the conventional manner: 
carrier, either solid or liquid, which constitutes a major 60 

amount of the dosage unit form as described, for instance, 25 mg. of the hydrochloride of racemic 1 (e)-(m-methoxy 

in Examples 17 to 22. phenyl)-2(e)-dimetbyIamino methyl cyclohexane-1 (a)- 

The particular form of the above given compositions °*» 

of Examples 17 to 22 and the like preparations in which 30 mg. of pentobarbital sodium, 

the essentia] active ingredient is administered orally, rec- 05 250 nag. of cthoxy benzamide, and 

tally, intramuscularly, intravenously or otherwise is for- 250 mg. of p-acetamina phenol, 
mulated and prepared to supply as effective amount of the 

said ingredient for the desired therapeutic effect, for h> °* course, many changes and variations in the starting 
stance, analgesic action, antitussive action, and others, materials and reaction components, in the reaction con- 
especially without deleterious tolerance and addiction 70 dition s, temperature, and duration, in the methods used 
liability. for isolating and purifying the reaction products and for 
Extensive clinical tests have been carried out with the converting them, into their esters and add addition salts, 
compositions of Examples 17 to 22 containing the com- and the like may be made by those skilled in the art in 
pounds of Examples 1 to 3, U. the hydrochloride of the accordance with the principles set forth herein and in the 
mixture of trans- and cis-isomers of l-(m-methoxy 75 claims annexed hereto. 
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We claim: 

L A method of providing analgesic and antitussive 
effects in a patient which method comprises administering 
to patients an analgesic effective dose of a pharmaceutical 
composition comprising, as essential agent; the phenol £ 
ether compound selected from the group consisting of the 
cycloaDtanol-substituted phenol ether compound having a 
basic group in its cycloalkyl ring, said compound being of 
the Formula 

10 

wherein 

Ri indicates a member selected from the group consist- 
ing of alkyl with 1 to 3 carbon atoms and phenyl 
lower alkyl; 

15 Ra and R, indicates members selected from the group 
consisting of alkyl with 1 to 6 carbon atoms, phenyl 
lower alkyl, and R a and R* together with the nitrogen 
atom to which they are attached, forming the mor- 
pholine ring and the pyrrolidine ring; 
20 R| indicates a member selected from the group consist- 
ing of hydroxy, halogen, and the lower alkanoyloxy 
group; and 
n indicates the numerals from 0 to 2; 
and its pharmaceutically acceptable, substantially non- 
25 toxic acid addition salt, and a pharmaceutical carrier. 

7. Pharmaceutical composition of claim 6 containing, 
as essential therapeutic agent in an analgesicaDy effective 
wherein amount, the compound selected from the group consisting 

R a indicates a member selected from the group consist- 0 f the racemic l(e)*(m-methoxy phenyl) -2 (e)-di-methyl- 
ing of alkyl with 1 to 3 carbon atoms and phenyl SO amino methyl cyclohexane-1 (a) -ol and its pharmaceutic- 
lower alkyl; ally acceptable, substantially non-toxic acid addition salt, 

R 3 and R 3 indicate members selected from the group and a pharmaceutical carrier. 

consisting of alkyl with 1 to 6 carbon atoms, phenyl 8. Pharmaceutical composition of claim 6 containing, 
lower alkyl, and Rj and R 3 , together with the nitrogen as essential therapeutic agent in an analgesically effective 
atom to which they are attached, forming the morpho- 35 
line ring and the pyrrolidine ring; 




40 



45 



56 



Ri indicates a member selected from the group con- 
sisting of hydroxyl, halogen, and the lower alkanoyl- 
oxy group; and 
n indicates the numerals from 0 to 2; 
and its pharmaceutically acceptable, substantially non- 
toxic acid addition salt 

2. The method of claim 1 of providing analgesic and 
antitussive effects in analgesic patient which method com- 
prises administering to patients an analgesic effective dose 
of a pharmaceutical composition comprising, as essential 
agent, the compound selected from the group consisting of 
the racemic l(e)-(m-methoxy phenyl) - 2(e)-dimetbyl- 
amino methyl cyclohexane-1 (a )-ol and its pharma- 
ceutically acceptable, substantially non-toxic acid addition 
salt 

3. The method of claim 1 of providing analgesic and 
antitussive effects in a patient which method com- 
prises administering to patients an analgesic effective dose 
of a pharmaceutical composition comprising, as essential 
agent the compound selected from the group consisting 
of the (+)-Ke) - (m-methoxy phenyl) -2(e)- dimethyl- 
amino methyl cyclohexane-1 (a) -ol and its pharmaceutical- 
ly acceptable, substantially non-toxic acid addition salt go 

4. The method according to claim 1, wherein the effec- 
tive single dose on oral administration is between about 
25 mg. and about 100 mg. and the effective dally dose is 
between about 100 mg. and about 600 mg. 

5. The method according to claim 1, wherein the effec- 65 
tive single dose on parenteral administration is between 
about 10 mg. and about 50 mg. and the effective daily dose 

is between about 50 mg. and about 200 mg. 

6. Pharmaceutical composition containing, as essential 
therapeutic agent in an analgesically effective amount, the 
phenol ether compound selected from the group consisting 
of the cycloalkanol-substituted phenol ether compound 
having a basic group in its cycloalkyl ring, said compound 
being of the {Formula 75 



amount the compound selected from the group consisting 
of the (+ )-l(e)-(m-Methoxy phenyl ) -2(e) -dimethyl- 
amino methyl cyclohexane-1 (a)-ol and its pharmaceuti- 
cally acceptable, substantially non-toxic acid addition salt. 

9. Pharmaceutical composition of claim 6 in dosage unit 
form containing as essential therapeutic agent, between 
about 25 mg. and about 75 mg. of the phenol ether com- 
pound selected from the group consisting of the cyclo- 
alkanol-substituted phenol ether compound having a basic 
group in its cycloalkyl ring, said compound being of the 
Formula 




70 



wherein 

Ri indicates a member selected from the group consist- 
ing of alkyl with 1 to 3 carbon atoms and phenyl 
lower alkyl; 

Ra and «R, indicate members selected from the group 
consisting of alkyl with 1 to 6 carbon atoms, phenyl 
lower alkyl, and R a and R,, together with the nitrogen 
atom to which they are attached, forming the mor- 
pholine ring and the pyrrolidine ring; 
R* indicates a member selected from the group consist- 
ing of hydroxyl, halogen, and the lower alkanoyloxy 
group; and 
n indicates the numerals from Oto 2; 
and its pharmaceutically acceptable, substantially non- 
toxic acid addition salt and a pharmaceutical carrier. 

10. Pharmaceutical composition of claim 6 in dosage 
unit form containing, as essential therapeutic agent be- 
tween about 25 mg. and about 75 mg. of the Compound 
selected from the group consisting of the racemic 1(e)- 



15 



(m-methoxy phenyl ) -2 (c ) -dimethylamino methyl cyclo 
hexane-l(a)-ol, and its pbarmaceutically acceptable, sub- 
stantially non-toxic acid addition salt, and a pharmaceutical 
carrier. 

11. Pharmaceutical composition of claim 6 in dosage g 
unit form containing, as essential therapeutic agent, be- 
tween about 25 rug. and about 75 mg. of the compound 
selected from the group consisting of the (+)-l (e)-(m- 
methoxy phenyl) - 2(e) * dimethylamino methyl cyclo- 
hexane-l(a)-ol, and its pbarmaceutically acceptable, sub- 10 
stantially non-toxic acid addition salt, and a pharmaceutical 
carrier. 
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